Menopause has an adverse impact on overall musculoskeletal health. It is associated with osteoporosis, osteoarthritis and Sarcopenia. Sarcopenia includes age-related muscle wasting as well as loss of muscle function. It is a relatively newly recognized condition and is known to be accelerated by estrogen deficiency. Osteoarthritis is also linked with estrogen deficiency more recently. Locomotor disability leads to a compromised quality of life. Sarcopenia and obesity (sarcobesity) have adverse outcome as it leads to morbidity due to increased incidence of lifestyle diseases like diabetes mellitus, hypertension. Poor musculoskeletal health may progress to frailty and higher incidence of falls and fractures which further increase associated morbidity and mortality. The healthcare providers and policy makers need to focus on this group of disorders and include its prevention in national program to reduce the health resources utilization.
Introduction
Musculoskeletal health of women is increasingly becoming a health hazard at midlife and beyond. Locomotor disability and frailty-falls-fractures lead to not only a great compromise of quality of life but substantially increase associated mortality in postmenopausal women. Osteoporosis is a wellrecognized, most prevalent bone disorder in postmenopausal women, characterized by low bone mineral density and deterioration of micro-architecture of bone. This risk is further potentiated by weak muscles, weak joints and frailty which together increase the risk of falls. Osteoarthritis is also a well-established, easy to diagnose condition which involves loss of cartilage. Sarcopenia is, however, a newly recognized condition which indicates age-related loss of skeletal muscle mass as well as function. Sarcopenia may further progress to frailty and sarcopenic obesity, which put these women under risk of compromised life as well as increased mortality. This editorial will take a quick review of various disorders of musculoskeletal system in women.
Risk Factors Associated with Musculoskeletal Health
There are many modifiable risk factors like alcohol intake, smoking, low body mass index, low calcium intake, vitamin D deficiency, insufficient physical activity, frequent falls, ergonomical, psychosocial and occupational factors, whereas non-modifiable risk factors include female gender, increasing age, family history, previous fracture, race or ethnicity, onset of menopause and prior hysterectomy. Women beyond 5 years of menopause, with late menarche and those having early menopause, are all at higher risk of musculoskeletal disorders.
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Effects of Hormones on Musculoskeletal Health
Sex steroids have a positive effect on musculoskeletal health of a men and women. Estrogen is important in a female body skeleton and connective tissues in general. Estrogen deficiency around menopause is bound to cause adverse effects on health of bones, muscles, ligaments tendons collagen, cartilage, synovial membrane and capsule of joints.
Apart from Estrogen, follicle-stimulating hormone, dehydroepiandrosterone (DHEA), growth hormone (GH) and insulin and insulin-like growth factor-1 (IGF 1) stimulate the muscle protein synthesis and improve the activity of motor neurons. Estrogen acts directly and indirectly on muscle and contributes to pathogenesis of sarcopenia. Bioavailable testosterone is decreased in menopausal women. DHEA may contribute to the increase in muscle mass, the improvement in glucose and insulin levels and the decrease in fat mass and reduce the risk of breast cancer [1] . Other factors which contribute to the development of sarcopenia are increased inflammatory activity, oxidative stress, mitochondrial dysfunction, increased apoptosis, reduced physical activity and impaired nutrition.
Poor musculoskeletal health has multifactorial etiology, but hormones play a major role.
Osteoporosis
Osteoporosis is widely prevalent in India. Fifty million cases of osteoporosis were reported in 2013. Prevalence of vertebral fractures and hip fractures increases multifold with age in females [2] . WHO [3] defines normal bone mineral density (BMD) as within one standard deviation of mean bone density of young adult woman. Osteoporosis still remains underdiagnosed and undertreated in spite of availability of ample number of screening tests. Dualenergy X-ray absorptiomentry (DEXA) is the gold standard for assessment of BMD and diagnosis of osteoporosis. DEXA is recommended in women age 65 and older men above age 70 years, women and men over 50 years with risk factors or with a fracture [4] . Frax score (Fracture Risk Assessment Tool) is a useful tool which helps to calculate patient's 10-year probability of fracture. It requires name of the country, BMD, age, gender and the clinical risk factors mentioned above. When the risk score of ≥ 3% for hip fracture or a score ≥ 20% for major osteoporotic fracture is observed, clinician should intervene [4] .
Osteoporosis is largely a preventable and treatable disease, and postmenopausal osteoporosis can be prevented and treated with menopausal hormone therapy (MHT). But, after womens' health initiative (WHI) reports [5] universal MHT is no more recommended. Only the symptomatic women, women at high risk for osteoporosis need MHT, and will be benefitted for osteoporosis [6, 7] . Older women can have other options for intervention like raloxifene and bisphosphonates. Newer molecules like tissue selective estrogen complex can also be an option.
The WHI study (N = 93,000 postmenopausal women) analysis showed that the risk of fracture in women with type 2 diabetes had a 20% higher incidence than in women without type 2 diabetes in spite of having normal BMD scores in the beginning [8] .
Sarcopenia
Sarcopenia is a relatively new terminology, evolved from Greek words "sarko" meaning skeletal muscle and "penia" meaning deficiency. In 1989, Rosenberg used the term "sarcopenia" to describe the age-related loss of skeletal muscle mass [9, 10] . Sarcopenia is the loss of muscle mass and function associated with aging, whereas cachexia is the term used for weight loss due to an underlying illness. Both should be clearly differentiated as both are muscle wasting disorders in the aging population, but they go generally unrecognized. Another term "dynapenia" is used for loss of muscle strength.
After 50 years of age, approximate muscle loss can be expected to be 1-2% per year [11] . The prevalence of sarcopenia in women increases around the age of 50, whereas in men the prevalence increases at the sixth decade [12] . A cross-sectional study reported a decline in muscle mass of 0.6% per year after menopause [13] . Postmenopausal women have large amount of non-contractile muscle tissue, such as intramuscular fat, compared to younger women [14] .
Consensus definition of sarcopenia given by European Working Group on Sarcopenia for Older People (EWG-SOP) of appendicular skeletal muscle mass index (ASMI) of < 5.5 kg/m 2 is accepted [15] . Sarcopenia is characterized by atrophy of fast muscle fibers, type II fibers, by a decreased number of motor units and by accumulation of fat within muscle. In addition to above-mentioned risk factors, insulin resistance and insulin-like growth factor I are also implicated in pathophysiology. Muscle mass needs positive protein balance and pathways for synthesis (mTOR) and degradation (myostatin) of protein will lead to resultant muscle building or wasting, respectively.
EWGSOP recommended staging as "presarcopenia," "sarcopenia" and "severe sarcopenia." The "presarcopenia" stage is characterized by low muscle mass without influence on muscle strength or physical performance. This stage can only be detected by methods that measure muscle mass 1 3 101 accurately. The "sarcopenia" stage is characterized by low muscle mass and low muscle strength or low physical performance. "Severe sarcopenia" is characterized by all three criteria of the definition (low muscle mass, low muscle strength and low physical performance). Classifying stages of sarcopenia is useful for planning management.
Typically patients complain of difficulty in rising from chair, climbing up and downstairs and in regaining lost balance. It is difficult for them to walk on uneven surfaces. Screening is recommended in patients with prolonged inactivity, weight loss, recurrent falls, comorbidities, especially diabetes mellitus, slow gait speed < .8 m/s over 4 min or any specific symptom suggestive of sarcopenia. Many diagnostic tools are available. Skeletal muscle mass index = appendicular skeletal muscle mass/height 2 (2 SD below mean of young adults) − men: 7.26 kg/m 2 ; women: 5.5 kg/m 2 by dual-energy X-ray absorptiometry is one diagnostic parameter. Other tool like bio-impedance analysis may also be useful. SARC-F is a simple questionnaire developed for rapid diagnosis of sarcopenia [16] similar to FRAX score for osteoporosis.
Nutritional intervention like adequate protein and energy intake, nutrients supplements especially vitamin D supplementation is recommended. Aerobic exercises and resistance exercises are also recommended. Aerobic exercise improves muscle protein synthesis and muscle quality. It also reduces intramuscular fat. Resistance exercise training improves muscle mass and strength and attenuates development of sarcopenia. A Cochrane review of 121 randomized controlled trials suggests that progressive resistance therapy 2-3 times per week is the most beneficial exercise [17] .
Estrogen supplementation should not be recommended as a primary line of treatment for sarcopenia in view of higher incidence of cardiovascular disease and breast cancer associated with the use of MHT [18] . However, if MHT is used in the window period in symptomatic women, it may help maintain bone and muscle health [6] .
Osteoarthritis
Osteoarthritis is a slow-progressing joint inflammation that can result from cartilage degeneration. It is now recognized that cartilage degeneration can occur due to estrogen deficiency around the time of menopause. Increasing age, obesity, poor joint alignment, trauma and family history are among other risk factors. It can remain silent for years, before it becomes symptomatic. Pain, swelling, crepitus and stiffness of joints are common symptoms. Diagnosis is generally clinico-radiological. Plain radiograph is useful in making diagnosis. Degeneration and the presence of osteophytes aid the diagnosis.
It can influence quality of life because of locomotor disability and is a common cause of recurrent falls in midlife and elderly women. Lifestyle changes, weight reduction, dietary changes, exercises and supporting devices are primary measures to reduce the further progression of the disease and NSAIDs form the basis for symptomatic treatment to reduce inflammation and pain. There is enough data supporting benefit of MHT on progression of osteoarthritis [19] ; however, some reports also state that MHT may in fact cause degenerative changes in cartilage [20] . Hence, with these conflicting reports, MHT should not form a first-line treatment against progression of osteoarthritis. However, MHT prescribed for other symptoms of menopause may be beneficial to women suffering from osteoarthritis.
Sarco-Osteoporosis: One Disease Rather than Two?
Common pathophysiological mechanisms exist between sarcopenia and osteoporosis. Mechanical and biochemical (endocrine and paracrine) communication through substances secreted by muscles (myokines) and by bones (osteokines) is suggested. There is good evidence for "an interconnected biology of bone and muscle with constant cross talking within a bone-muscle unit" [21] . It is possible that stages of presarcopenia, sarcopenia and severe sarcopenia may correspond with osteopenia, osteoporosis and severe osteoporosis, respectively.
Sarcobesity
Diminished muscle mass along with increased fat mass is called "sarcobesity." Sarcobesity in conjunction with dynapenia is manifested by impaired mobility, development of lifestyle-related diseases, type 2 diabetes, cardiovascular disease and metabolic syndrome [22, 23] . Inappropriate dietary advice for obese individuals can lead to deterioration of muscle mass and relative increase in the fat. Sarcopenia is commonly exacerbated in overweight and obese individuals. Diets that result in energy restriction in isolation lead to a reduction in both fat and muscle mass. Therefore, ultimately predisposes one to an unfavorable body composition. Sarcopenia itself leads to lack of exercise resulting into excessive weight gain. Aerobic exercise helps by bringing about beneficial changes in whole-body metabolism and reducing fat mass, while resistance exercise maintains lean (muscle) mass. Current evidence strongly supports the inclusion of resistance and aerobic exercise to complement mild energyrestricted high-protein diets for healthy weight loss as a primary intervention for sarcobesity [24] .
Frailty
Fatigue, resistance, ambulation, illness and loss of weight are the factors contributing to frailty. Frailty is defined as a pre-disability condition where any three of the following five criteria are present [25, 26] which are as follows: unintentional weight loss, physical exhaustion, weakness (poor grip strength), slow motor performance (walking speed) and low physical activity. FRAIL, a simple five-item questionnaire [27, 28] for frailty, correlates well with SARC-F.
It is estimated that among older hospitalized patients, 28.1% females are frail [29] .
What Can be Done to Reduce the Burden?
Focussing on preventive care is most effective way to reduce the burden. Healthy nutrition strategies, encouraging protein rich food and balanced diet, high calcium containing food items, nutritional supplements including vitamin D supplements, practicing regular aerobic and resistance exercise and promoting healthy lifestyle, are measures to be undertaken. Professional bodies should undertake awareness drive and community service programs.
A study done on awareness on musculoskeletal diseases throws more light on how midlife population is made aware about these disorders. Study reported that postmenopausal Indian women get their knowledge from the media (TV/ Radio): 55%, friends/family: 20%, newspapers: 20% and only 20% patients get information from the doctors [28] . There is a clear need to increase doctor participation for educating the patients so that they can avail of preventing health checkups.
Lack of awareness about the musculoskeletal disorders and their serious consequences is a major hurdle in implementation of strategies. If appropriate management strategies are not implemented timely, then these disorders will sequentially progress to "Disability-Disease-Death!"
Conclusions
Musculoskeletal diseases are prevalent in postmenopausal and aging women which compromise quality of life significantly and limit productivity. Estrogen deficiency around menopause is an important risk factor that accelerates development of both osteoporosis and sarcopenia. Bone and muscle loss share the same etiological factors; hence, preventive care should begin at menopause.MHT is still not considered for universal prevention but could benefit highrisk women and women having menopausal symptoms. We have National Programme for Health Care of the Elderly (NPHCE) in place, but we need to have robust national health program for prevention of osteoporosis and musculoskeletal disorders to reduce high health resource utilization. Increasing awareness among women at midlife and beyond more among the healthcare providers is extremely important and will go a long way to build the solid foundation for future India.
